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IMMUNOLOGICAL RESEARCH ON BRUCELLOSIS AND HUMAN
T'MUNIZATION AGAINST THIS INFECTION BY MEANS OF
AN ATTENUATED LIVE VACCINE

Professor P, Zdrodowski, Member of the USSR Academy of Medicine,
Professor F, Vershilova, and liadame H, Kotlarova (Moscow)

Preliminary Remarks

The aim of our resezrch has been the elaboration of an effective vaccine
for human Immunization against the melitensis type of brucciiosis. The problem in
crestion was resolved successfully, but it requircd extensive preliminary experi-
nental research in order to reveal *he nature and the choracteristics of the immun-
ity against bruicellosis and to find the most rational type cf vaccine. Thercefore
let us summarisze first of all cur experimental studies which have motivated the
immunization method propesed hy us,

The Problem of the Spontancous Cure of Brucellosis

As is well known, human brucellosis as well as bruccellosis in domestic
animals menifests itself as a chronic infection, of undetermired duraticn, gquite
inclined to slow development, with frequent rclances in man, It is alsec well known
that brucellosis by analogy with other chronic infections and in particular tubcre
culosis is characterized by the fully explaincd state of pre-~immunizaticn, that is,
a marked resistance t. superinfection. Little light, however, has been shed upon
the problem of the spenteneous cure of brucellosis, One does not know, either, if
this spontanecus cure is accompanied by sterile postinfectious immunity,

To solve these lest problems which are very important for the vnderstanding
of the nature of the antibruccilar immunity, we have undertaken a serics of cxperi-
mental research studies on brucellosis in animals of different species, TFor this
purpose we infected subcutanccusly certain parts of animels of a given species with
cultures ¢ Br, mclitensis or Er, abertus, and we sectioned them at diffcrent
periods after iheir infection, while examining them very carefully by the bacterio-
logical and biological method (passages on guinea pigs and mice) in order to show
in a precisc way the presence of absence of the inoculated brucella.

Uncer the abovesmenticned conditizns we have carried out corresponding
research on ewes, guinea pigs ond rats, Ve are presenting below the results obe
tained during this rescarch,

A, Tests on Zues

The problem of spentanecus cure in ewes scemed particularly importent to
study btecause ewes suffer from melitensis brucellosis in natural conditions and con-
stitute in addition to goats the main depository of this .rganism for human infec-
tion.
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Let us note among otb2r things that ewes do nol manifest an excessive
receptivity toward Br, melitensis, Thus our studies have siown that it is neces-
sary to infect the ewes subcutaneously with a considerable dose (approximately
157,020 orgenisms) of & very virulent -mlture of Br, melitensis to produce in the
ewes a gencralized infection by this microbe.

The results of our reses ch on the durat.on of melitensis infection in
ewes and the sponteneous cure of thls infection are summarized in Table 1,
Table 1

The Duracion of *he Infection ~nd the Spontaneous Cure
In Ewes infected with 3r, melitensis

i {

{ 1

I Poriods of Number Ewes Found Infec*z2d

i Exemination of Fues

! After the Examined | Absolute Fercenvage
Infection Numver

| _(Months)

-1 la 38 9307

1% - 3 . 10 48,0
L -12 10 5 3363
19 =26 22 5 22.7
31 -1 8 i 0 o)

I35 one can see Uy Table 1, melitensis infecticn in ewes ends in the lazt
analysis by the cbvious spontane~us curc. Nevertheless the liberation of the eucs
from Br. melitensis takes place very slowlye. Thiuds most of the ewes fiee themselves
from Br, relitensis at the end of two years after the irnfection, tuv the cure of all
the ewes manifests itself only during the third ycar afier tlhe infection.

Bs Tests on Guinea Pigs

As is well knowm, guinec pigs are exceedin ly rcceptive to Br, melitensis,
It is sufficient to note that according to very eittensive research by our laboratcry,
the generalized melitensis inf.cticn is produced regularly in guinza pigs by the
subcutaneous injection of the minimel dese equal to 5 - 10 organisms of a virulent
culture of Br, melitensis. Dccc spontaneous cure of brucellosis take place in these
animals without protection against this microbe? Table 2 answers this questicn
precisely,
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Table 2

The Duration c¢f the Infection and the Spontaneous Cure
In Guinea Pigs Infected with Br, melitensis

Periods of L Br. melitensis i Positive cultures
Examination Cultures Obtained . of Br., melitensis !
After the , 3 According to the |
I-scction Positive . Negative i Periods i
(Honths) i
]
1% - 3% 6l 0 1 - L months 100% |
g (64 observaticns) :
' |
: h =3 5 3 L - 12 months L2, “i
i | (L7 observations) i
i i
: 7 -9 7 10 ; 5
: s
10 -1 8 1k ‘
|
g 13 =16 3 16 1 :
! ' t
| 17 =~ 20 ! 3 1l ' 13 = 26 months 177 |
! . (I1 observatio.s)
| 21 - 26 | 1 | I
i H

L3 may be seen from Table 2 the spontunoous cure of melitensi: t'pe bru-
cerlosis menifects itself without any doubt in most irfected guinea pigs in spite
of their cxtreme sensitivences to Br. meliternsis. But as in the case ol the ewes,
the liberation of the guinca pigs infected with this microbe takes place rery
slowly, and cven two years after infection 174 of the animals still retaia Br,
melitensic in their internal organs,

However the duration of Brucclla infection in guinea pigs dependson the
virulence c¢f the ture emplcyeds I for example one infects guinea pigs by
means of the attenuated culture of Br, WOLftdS, all the animals free themsclves
from the lnfGCblOﬂ in 8 to 12 months, even in the cases of infection by very massive
doses equal to 1% billion orgaonisms, as is shown in Table 3,

Table 3

The Duration of the Infection and the Spontaneous Cure i
Guinca Pigs Infected by Attenuated Cultures of Br, abortus

‘Periods of Examination After the Infection (Months)

Br, abortus 19, Culture LA i 1 12 «2-3 - 3=l i5-6 6-7 . 7-8 8-9:10 12-13
centage ! : . ; / , _ )
(porcentag 200 8L s1io390 - |26 137

: 0|
i Br, abortus M (percentage ft 97 f 83 ' 57! - 133 ; - 20 I 5 | Li o

!

B
|
1
|
}
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Co ngys cn Rats

Pats are ratlor resishant to Brucella infection, Accordingly, these ani-
moia 1id thsmsslves more easily of the inoculoted brucella and in a shorter len¢tﬁ
of time, in spite of considorable irfectant doses of virulent cultures of brucell
Thas Tabic L shows that rats manifest & spont~neous eure witnin 4 to 6 months apfe“
thicy have been infected with cultur.. of Br, melitensis and Br. abortus.

Table I

i ot . AU

The Duration of the Infcction and Spontaneous Cure in Rats
Tnfocted with Bre r..litensis and Br, abortus (Viruient Cultvres)

Pariods of | Re* 3 Examined andé Found Infected
: Examination : ' §
‘ After the ' ;
. Infoction : Br, melitensis Br, 2bortus
. {Months) : " |
13 -1 ? /1l 16/12
~ : 100% 5%
; 2 =3 23/16 25/21
| 3 70% 8L
‘ L -6 ! 12/0 i 14/0
: i 0% ! (074 i

Remarks: The nor'nator - Mymber of rats exarrined
The denominator -~ Number cf rats found infected

c¢aclusion

™S we see thot the sponteicous cure from brucellosis regularly tales
place in the infected animals, It is very important for the problem in question
that even cnimals which are very scnsitive to Bre melitensis should rid themselves
»f this microbe in the majority cf cases, K. 'ever the length of time after which
spontaneous cure takes place may vary c.asidercbly according to the species and
the individual characteristics of the animel on the one hand and the viulence of
vhe culture of brucclle employed, on th. other.

We have clearly exposed the phenomenon of sporilcneous cure from
brucellosis in ewes, guinea pigs and rats, Soviet vetcrinarians have shown the
same phenomenon in cows. Formerly one of us also observed it among infected goats
{(Po Zdrodowski)e

As a result we may affica tha® brucellesis is spentancously cured in all
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of the infected animals, in spite of the chronic character of this discase, But
since the infected animels rid themselves very slowly from the brucclla, one must
ndmit that immunity against brucellosis develops also very slowly and not easily.
Tt follows that artificial immunization against brucellosis must present a problem
which is all the more difficult.

The Problem of PosteInfoctious or Sterile Tmmunity Apainst Brucellosis

The spontanecus cure which we have demonstrated enabled us to pose the
problem of post-infectious immunity against brucellosis in the animals rid of
brucella, We have carried out corresponding research on goainea pigs.

Tt is well known that the different types of brucella -- nelitensis, bovi-
and suis == cause in the infected animals the state of croas pre-immunizaticn.
That is why we have undertzken the following tests, We infected the guinea pigs
subcutaneously with massive doses of the attenuated culture of Br. abortus M and
afterwards we re-infectced them at different pericds of time with 2 to 3 infectant
doses c¢” the virulent culture of Er, melitensis (cne infectant dose produces
always generalized brucellocls in tost guinea pigs)e One month later the guined
pigs which have been reinfected at different periods of tire were sectioned cnd
examined very carcfully by the microbiological method with the differentiatioun
of the type of brucella obtained in the cultures according to the bacteriostatic
method, At thc same time we noted if the type of reinfection was local or gener=
alized and if this reinfection was positive, Table 5 shows the results obtainesd
in the above=mentioned research.

Table 5

Th~ Duration of the Cross-Immunity and its Character in Guinea Pigs Having
Been Tnccinated with Br. abortus M and Afterwards Infected with Bx. wiclitensis

' !

! The Periods of The Humber of !. The Character of iCharactcr of the
t Infection of CGuirnea Guinea Pips the Infection with ! Immunity Aconinst | Sum-
P Pigs by e melis Vaccinated Br, mclitensis Br. melitensis .jmary
{ tensis Aiter Vaceina=~ | ind “hen e
tion b Sre Abortus M Infected f
1 Generelized ! Local Non- Ster-
i Sterile ile
| |
‘ 1 month 30 l 0 .0 | 26 h 100%
| 1
2 months 23 | 0 | 15 5 87%
= !
3 months 21 I; 0 ; o 110 11 100%
6 months 26 \ 1 b3 L 18 857,
| | I
9 months 28 i 1 . 5 1. 1 21 797
! !
12 months 16 | 5 l 2 0 9 56%
Test guinea pips ! 63 ; 63 L0 - - L0
¢ ) } !
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As may be scen in Table 5, t'.» guinea pigs infected beforehard by the
culture Bre. abortus il showed an obvi- s immnity against reintection by the culture
. molitensis in 875 to 1000 of the cases during the first three months and in 56
terare bre end of the years we notice av the some time that the Lest guinea piys
¢ o ron=storils as well as sharile post=infectious forms of the acquired immunity.
e, cmong the 12l guinea pigs which proved Inmune during onc ycay of observation,
55 puinea pigs showed the stepe of pre=-iamunization and 67 showzsd cterilc post-
infecticus immunity, We nctice finally that during onc rear of observotion in con-
cordance with a gradual elimin. tioa oi "re abortus, the cascs of pre~immunization in

. |

ewes decrease succcssively and the cases of cterile irmmunity incrcase,

contoneous cure of hrucellosis ccincides in guinea pigs with the
appearance of 5% somunits, L obher wordsy the cisappearing Brucella-inlec-
1100 produces st ¢ irrmunitye Bub Tadble 5 shows al~o that the sterile phase of
1he anti-brucella~irmunity is cheraclerized as & relative state and of limited
duration. This is why at the end of the year of obscrvation a contideritic nuber
of cwes lose irrunity. On the other tnan we sec alsn the marsked incrzasce in
goneralized forms of Lracellosis i the longer periods of time after the previous
infecticn with Br. abortuse

T-t us notice that e observed sterile posteirTectious immunity against
typoellcesie also in ewes wrich wore ini_->ted and spontaneously cured afterwards,
e infecs:d six cwes suboutancously with the culturc of Br. melitcensis and we re-
infected them with the s ame melitensis culture cix montts laoter, Aftcr cae month
the reinfected animals werc autopsied and among six ewes exnmined, the organs of
five were found sterile.

Conrlusica

A ot vem—

s -

Thus, brucellesis in"zction 1S sharacterizcl by the state of pre-immuniza-
+ion, that is, by a rcsistance against superinfoctions. 4 spenteneously cured
infoction Jeaves in enimels “... state of sterile immunity against reinfection by
brucella, But this state of so=called sterile posteinfectious immunity Is relative
and of limited duration.

Yechanicn of Irmunity Against Bruccl..nsis

work thot the state of immunity ageinst brucellosis woues not depend on the anti-
bedies which appear in the iafected cr vaccinated crganism, At the same tiue, the
special rescarch on guinea pigs showc? us that the state of pre-immunizacion, oS
well as the so-called steril: poste-infectious immunitv takes place by mecns of
phagocytosis by macrophogss and parvielly microphoges, This general thesis

divides itself up in the followin; —anner:

We have long been persvaded by numercus observaticns in cur laborotory
4 -
cul

(2) The mechanism of immumity ~zainst brucellosis, as is manifested in
the guirea pigs infected with Br, cbortus znd later reinfected with Br. melitensis,
is linkod to the vhegecytory procc S which ends in the complete lysis of the bru-
gella into the macrophages within L3 to 72 hours after reinfection.
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(b) The phacocytory reaction obscrved is itself linked with the general
imrunological reaction of the organism against inlcciions It tekes placz by the
cells of the reticulo=endothelial sysicm and by freo mecrophages off tho organism in
general and ocspecially on the spot of primory locolization of ithe reinfection or

superinfections (.. Kokorin)

As a result, in guinoa pigs inlected by Lr. Fovis and lacer superinfected
ty Lr. melitensis, the latier sot 1o upon the spov ol infucuion in o very chorac-
toristic mennor.  Ihis phcenomenon cccurs particularly in guinca nigs inlected sub-
cutancousty vita wr, obertus 19 and suparinfected 1o or introtracheally with the
cLoLure 0. ire cvortus -l This is vory well illus.ruted by inble 6 (accerdin: to
3. Kckorin).

P
.

Teble O
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the imrmunizing pousr of Br, abortus ii has alrecady been illuctrated above

in Table 5. woble 7 churactorizes the same pouwer ol I{r. abertus 19-B/A, shouing
’ &5

the officacy of this voriocty almost identicel with thot of culuure br. cuortus iie

ihe .arniion of Immunity and its Cheracoor in the Guinea Pigs
Vaccinoted by nre chertus 19 - variety /A = th:n Infceted by Br. meliucnsis

\ i
P - ; . . \ , . b
PoPoriods of ; dumhor of Guinea Chnrracter of Immunity | Summory
“yarination | Piges vaccinatod : 1
of Immunity and Sxandined Non-3torile | Sterile |
‘ !
; [ ) oLy B
1 - 5 days 39 34 0 87"
1 ronth : 32 1 1h 100,
2 months 21 L 1 o
¢ months 15 1 12 07
& months 10 0 O 80.;
12 menths 15 0 10 b G0
1¢ monthe 7 0 1 Lo
Test Guiner 12 - - ! o
Figs : |

Pathopenic 7ower of the Chesen Varieties of Pr. abortus

{1r collaborator, E, Iokorin, has undertaken the histo-pathologicel study
of guinea pigs infected with maesive coses (13 billion microbic bedies) atv differ-
entperiods of time after infection, comparing lesions found in these animals with
those ocbserved on the test guinea pigs infected with virulent Br., melitensis. As
a result of this comparative study, he has found in the guines pigs infected by the
chosen cultures of Br. abortus a mcderate hyperplesia of the cells of the reticulo-
endothelial system evolving in the dnternal orgens with formation of very few gran-
alomas in the local lymphatic nodes, This hyperplasia persists for about two
months after infection ané, decrecsing little by little, disappears entirely épcut
four months afterward, On the cuntrory, cne cbscrves, in the same periods of time,
in the puinea pigs infected with the minimum doscs of Br, melitensis a hyperplasia
of the reticulo=cndothelial syvatem which is widespread and characterized by the
formation of very numercus grenulemas containing giant cells. Necrobiotic lesions
~»f the cells  are alsc cbscrved in the lymphatic ncdes.
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Thus the histo=pathological study has quive cvidently shown that the
varielies ol Br. abortus that we k. chosen produce in the guinea pigs a benigcn
and srensitory infection In svite i the very nassive infectant dosesSe This bcnign
quelity of the infection by not veiy v +ilent Br, abortus manifests itself in a
~ost ev’ Jent manner if one comparss 14 with the infectlion by Bre melitensis in
sintmal coses which produccs in tLo same conditions in cuinea pigs very serisus
and durable histo=pathological lesiorSs

Lot us add thot the two cultures .f Br. abortus which we have cudsen
proved to be equally stabilc noncerr:. .g their qualities.

Conclusion

£11 the facts presented above have en~bled us to qualify Bre abortus B/L.
2ad Br. abortus li. as attenur."ed, ctablle and very immunogenic culturese That
enabled us to test thesec cultures on men as a live nttenuated vaccine against
hrucellosis,

wrerimentation and Practice cf Foe-u Immunization Against lielitensis Brucellosis
By Tieans of the Bovis Typc ~tteunated Tive Vaccins

The varieties of Br, aportus 19 B/A and Br. cbortus M, carcfully studicd
on guirea pigs, were first tried on wclunteers and Shen on farmers and slawghtcr=-
houce workers particularly predisposed to melitensis brucellosis. Later, since
1952, vaccinotion, after being appreved, was adopted as the prophyiaceic measure

<

in current practice apainst bruceliosis.

At the present time more - han 200,000 men hove been immunized by means

£ the vaccine proposed DY US. Those —accinctions during the first ceriod (19h7-
1951) 1ere carried out under th dirccuvion and ccatrol of our lahoratorye Vle are
presening belou the rcsults of th~sc tests as the preliminary stud;- of human
vaccination against brucellosis, Since 1952 this vaccination nas Lecn carried ovb
by the anti-brucclla stetions in the endenic regicns as a practicsl measure agrinst
bruccllcsis, Furthci Lelow we shall give lhe sumery vresults of human vaceinuiion
during this letter period.

Iverywhere the same lyophilized vaccine (vacuum~dricd), pivduced by our
laboratory, was employed (see footnate 1), Eofore applicaticn the dry vaccine is
diluted with the sterile physiclogical solution and it is imjected subcutancously
in doses of 150 to 200 milli.n 1live bruccllia.

A, Preliminary Tests for Hwisl Dnmunization Leoinst lielitensis Bricellosis by
‘ Vesns 0f 4 Live Vaocino of wne -ovis Type

We began our rosearc . on oo immunization by the study of the harmless-
ness of our vaccine for mane To th-s end 618 vaccinated persins were checked in
dispensaries and cxamined periodizal’y by clinics, Thus 228 vaccinated persons
were observed during 1 to 2 perths. 186 up to one year, and 204 during 1 to 2 years.

1, @ruccllosis Rescarch Taboratory of the Institute of Spidemiology and licro=-
biology of the USSR hecademy of Medicine
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This latter group of 20l men was composed of students of a vete imary
jnstitute who in the course of their practice frequented farins wherc flocks of cweg
infected by Br, melitensis were to be Pound, This group was studied more carcfully
and sysematically.

A11l of the above mentioned observations showed that immunizaticn Ty means
of a live vaccine of attenuated varieties of Br, abortus proposed by us 1s per-
fectly inoffencive for mon.

This deduction was proved cenelusively by the indisputable and rarked
decrease of merbidity by melitensis brucellosis among the vescinated subjects
(see below), One must add that among the 20L vaccinated stulents, 161 blood
cultures ware made T, 15 and 30 days after immunization, & homoculture identical
to the veoriety of infected vaccine was obtained onal5 days after the veecination
(H, Kaitmasova). Thus Jbservations showed thot immunization by means of live vac-
cine of tre bovis type rrocuces in man an inapparent vaccinal infection with an
episodically transitory hemoculture.

At the same tirme, cbservations indicated the appecronce in the vaccinated
subjects of different immunological reacticns which characterize brucella infcction
in gencrol, Table 8 illustrates thece immunological reccticns in the group of
vaccinctec students (ccerording to the results of Madam Kaitmasova)e

Table 8

Irmunological Reactions in Subjects Trmunized by Means of a Live
Vaccine of the Bovis Type at Different Periods after Vaccinatiorn

Period salter Agzlutination index of the Rllergic Heactions
Vaccinatlon Feaction Opscno=Fhagocytary Accoraing to
Lecording to Reaction Accerding E, Barnet
Wrigcht to Huddleson
7 S o4 32¢ -
17 doys 264 60! -
1 = 1% months 663 515 Log
i
l, = 5 months 361 27% ‘,- 90%
213 months , 205 L7t 9% |

Let us add that prolonged observations have shown that positive immuno=
logical reactions can occur in 56 to 63% after 2 or 3 years in vaccinated subjects
living in endemic arcas (+hot is, being under the influence cf inapparent speci-
fic infection).
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Before speaking of the epidmmiological efficacy of the vaseination, it is
scessary to note a few important details. A1l of the vaccinations were méde’ in
ne endemic arcas of melitend.s brucellcesis upon subjects having negative sero-
ilergic reacticns ar.C reeceptive te brucellosis. The morbidity of bracellosis in
re vacceinated subjecus was compared to that among non-vaccincted subjects of tne
sane endemic locality and ~mlso having negative immunological resacuionSe The
veccinations were carried out -sr two or three months before the season of mise
carriages and the bearing of l-mbs Iu “he flocks of ewes infected by Bre. melitersise.
mhe average indices of mobidity among vaccinated and non~vaccinated subjects for
the period {rom 1947 to 1951 avre pzasonted in Table 9o

ok o ok

Table 9
vorbidity of Melitensis-Type Trucellosis Lmong Subjects Tmmunized

By Mecans of a Live Vaccine of tic Bovis Type, and MNoneToccinctzd Subjects

' Indices of Morbidity Among Subjects
Year

A Vaccinated Non=-Varcinated
19L7 068% 6%
19)-L8 OOLT : 6 %
1949 00k 29475
1950 0e5% 10 %
1951 | 0457 10,15

-

Thus, as may »c scen in Taklz 95 the swuadry index of noruidity omong

vaccirated subjscts was equal to 0,5%, and the same index among ron-vacsinated
3 1, i

subjecos wWas 126305

Iet us add that among t™e 20l veecinated veterinary students, only one
hespitalized casc of bruccllosis ond five ambulatory ones, difrerentiated by the
serological method, were shserved curing two years, while before vacinnotion the
murber of students stricken each year with the very seriocus forme of melitensis
brucellosis was considerable.

One most elso ncte that ne  cases ~f bruccilosis no longer appeared anong
slaughterhousc anc meat industry wonizers, as well as on 75,0 of farms where ilocks
of infected ewes were to e found.

Thus, in accordance with t-2 research on guinea pirs, fmmmizaticn of men

by means of a live attenucted vaccine of the bovis type has shown itself complete-
1y inoffensive and very efficncious at the same time.
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B. Human Immunization Against Melitensis Drucellosis by Means of a Live Vaceine
of the Bovis Type in current Practice

At the end of 1951, the results of prcliminary tests of human immuniza-
tion apainst brucellosis by meons of 1ive vaccine werc discussed in detail and
approved by the special conference which recommended the vecinnation to the Min-
istry of Public Health of the USSR for practical applicaticn in the endzmic
melitonsis arcas.

Following this recommendation, during 1952.195) the several thousand
workers znd inhabitants of endemic localities with flocks of ewes and gcuts
infected with Br. melitensis were irmunized by means of the live vaccine proposed
by us and prepared by our labo.ateryo

The veccinaticn applied cn a vast scale appeared everywhere as the
snooTonsive and clearly efficacicus method, since the mortidity among jmrunized
sutjeets dropped Ueb = 6ol and 10 - 10,5 times by comparison with receptive and
non=vaccinated subjecte.

In particular, corvircing results werc obtained in the practice of vac-
cination of subjects especiaily disposed to infection by Bre melitensis, as Iu
illusirated by Table 10,

Table 10

Morbidity of Melitensis Type Brucellosis fmong Vaccinated
And lon=Vaccinated Subjects Particularly Predisposed to Infection

s}

i Horbicity Indices of the Efficacy’

of the Va.sination

Le. .

Non=Vaccinated | Vaccinated i
Sutjects Subjects |
J l .
' Shepherds i 700k g 10.5% 73
Farm Veterirarians 73,37 ! 20 o7 3.3
| ! .
{ Farm Workers 61.0% i 6457 % 962
. . i - | !
| oymers of Bwes and Goats LSe35 l Lol 11.2 :
1 { l
’ - l -t ] !
Cther Workers 1 26.0% g o | 7ol !

P
i

At present, thc vaccination proposed by us has token its place among the
principal measurcs in the vrevhylaxis of human melitensis brucellosis in the arcas
of this infection.

Thus, nrractice has confirmed our experimental rescarch which had pres
dicted the prescent successful results,.
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